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'^I'lie rare or extinct Pink-headed Duck of India has had a 
checkered taxonomic history, having been placed at one time 
or another witli the perching ducks (Cairinini), tlie dabbling- 
ducks (Anatini), and the ])ochards ( Ay thyini). Delacour and 
^layr (104*5 :23-2-t) in their brilliant I’evision of the family 
Anatidae considered Rhodoncssa as belonging to the tribe 
Anatini because of similarities in dis])lav and }>osture. Later, 
Delacour (1056:107) stated that it ‘Ss jirobably related to 
Anas more nearly tlian to any others, but it may also have 
some connection with the ])ochards, as it somewhat approxi- 
mates in ])ro])ortions the s])ecies of Xcffa, and it has a similar 
trachea. It certainly shows no close relationship to the Wood 
Ducks (Cairinini).'" \'erheven (1055:22) places Rhodonessa 
with the pochards, an alliance which bad been suggested earlier 
1)V Garrod ( 1875 :15.‘3-154*) on the basis of the trachea. Peters 
(1081:170) ])ut Rhodonessa between Malacorhijnehns (Pink- 
eared Duck) and Ai.v (Wood Duck) in bis subfamily Anatinae, 
which also included the dabbling ducks and a variety of other 
forms. Philli])s (1022:00-08) and Salvadori (1805:61-68) 
placed the genus in a sulifamily Plectropterinae among genera 
which are now considered to be ])erching ducks (Cairinini). 
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Most 1 ‘eeentlv Joliiisgard (19(n:T8,80) lias recognized tlie 
avtliyiiie affinities of Rhodoncssa ; lie considei's Rhodoncssa a 
connecting link (along with Marmarouctta) between the Ay- 
thyini ;ind the Anatini. Woolfeiiden ( 19()1 :1 14 ) , using several 
osteological features as evidence, has placed Rhodoncssa in tlie 
tribe Ay thy ini. 

Rhodoncssa has had an uncertain status liecausc it combines 
some of the characters of two very different grou])s of water- 
fowl: the pocliards on the one liamb and on the other, ducks 
wiiich are better ada])ted for a more terrestrial existence, 
namely the dabbling ducks and ])ercliing ducks. This combina- 
tion of characters lias led some workers to suggest that the 
Pink-he;uled Duck might be a "ffink'’ relating in a })hvlogenetic 
sense the ])ochards and tlie dabbling ducks. 

Hum])hrey’s interest in this ])rol)lein was aroused when it 
was noted that the trachea of the male Pink-headed Duck is 
very similar to tracheae of males of species in the tribe Ay- 
tliyini, differing from these only in small details. This striking 
inor])hological similarity and Ripley’s interest in the curious 
distribution of Rhodoncssa and other Indian birds have 
])roni])ted us to investigate further the affinities of this jjuzzling 
genus, 
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j)aring tlie illusti'ations and to Mi\ George K. ^Vatson for 
many hel])ful suggestions. 



Tittle is known of the anatomy of the Ib’nk-headed Duck. 
Garrod (187o :lod-l .)4 ) described and figured the trachea and 
syrinx of both sexes: \Yrheyen (19o5:22) and nioi’e recently 
\Voolfenden (19()1:11-, 41, o2, 54, 114) have commented on 
the osteology of the species. 

PI milage pattern and general appearance. The Pink-headed 
Duck was a long-necked, rather awkward looking bird and at 
first sight, little like a pochai'd in bodily ])roportions. The })os- 
ture of the species and its display habits (discussed below) have 
led some authors, notably Delacour and Mayr (1945), to ally 
it with the dabbling ducks. 

A general coin|)arison of the ])lumage patterns of the Pink- 
headed Duck and all othei' waterfowl leaves us with tin' imj)res- 
sion that the s])ecies lias in this character more in common 
with the pochards than with any other grou}). The coloration of 
the Ibnk-headed Duck (a])art from the ])ink head and neck, 
which are in color unicjue among waterfowl) is very much like 
that of the pochards. The similarity is especially noteworthy in 
the jiattern of coloration of the wing (Ripley, 1950:908-904). 
Hhodoncssa lacks an iridescent speculum, and in fact has sec- 
ondaries which are pi'actically identical in markings with those 
of many pochards. 

Trachea. The trachea of the male Pink-headed Duck is in 
its general features indistinguishable from the tracheae of 
males of the tribe Avthvini. However, it differs in the ag- 
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gregate of several details of structure from the tracheae of 
males of any of the pochards. 

We have examined s})ecimens or fi«-ures of tracheae of males 
of all species in the trihe Aythvini except Xetta erijthroph- 
tliaJma, Ai/thi/a uproca^ and Aifthija novae-scelandiac. 

Through the courtesy of Dr. James D. McDonald of tlie 
British Museum of N'atural History we have been able to study 
a s])eciinen of the caudal })art of the trachea of a male Pink- 
headed Duck. Males of Hhodonessa and the various species of 
Aytliyini are alike in general conformation of tlie syringeal 
region. The similarity is most striking in 1) the form of tlie 
partly bony, partly membranous sAvelling or dilatation to the 
left, and 2) the conformation of the laterally exjianded, 
])artly fused rings anterior to the tracheo-bronchial junction 
(Figure 1). 

In form of the dilatation to the left, male Hhodonessa differs 
from males of the tribe Aytliyini as follows: 

1) the membrane-covered fenestrae are jioorly developed. 

2) the dilatation is not as strongly laterally comjiressed as 
in the Aythvini. 

J) the dilatation does not extend as far anteriorly (cepha- 
lad) as in the Aythvini. 

4) the lateral jilane of orientation of the dilatation is dorsal 
to ventral not dorso-medial to ventro-lateral as in the Aythvini. 

o) the dilatation is more exjianded or swollen caudally than 
in the Aytliyini. 

In every respect save the last, the dilatation of the caudal 
end of the trachea of Hhodonessa is less well developed than in 
the Aytliyini. In Hhodonessa this dilatation is clearly a some- 
what less elaborate version of the same structiii-e in the Ay- 
thvini. Hhodonessa resembles no other group of ducks in this 
resjiect. 

Accoi'ding to Garrod (18To:I54), the trachea of the male 
Pink-headed Duck has slight fusiform dilatation” anterior 
to the syringeal region. Mid-tracheal swellings of one kind or 
anotlier occur commonly in only two of the major groups of 
waterfowl, the Mergini (Bneephala, Mergns, Histrioniens, 
M elanitta) and the Aythvini (several species of Aythija, 





Figure 1. Caudal ends of traelieae of males of A) RhodouesKff curiiophtfl- 
B) Mefopi<u}<( pepo.<(ncn, and C) .Ipthpa aj^uis; each specimen 
drawn in tlie following views: 1) dorsal, 2) left lateral, 3) caudal, 

and 4) ventral. Maguilication x I.IS. 
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Xetta), One, and possibly more, sj)ecies of Anas (Anas versi- 
color, but not all sjjecies are known anatomieally) have a mid- 
tracheal swelling. 

Garrod (1875:154) describes the caudal end of the trachea 
just anterior to the syringeal region of the male l^ink-headed 
Duck as follows: ‘Hhe lower end of the tracliea is hardly con- 
tracted at all. There is, however, a slight thinning of the 
anterior portions of some of the inferior tracheal rings. ... a 
small, transverse, anterior fenestra being the i-esult.” Garrod’s 
figure of the trachea of the male of this species illustrates L‘j 
such fenestrae. A similar modification of the ventral parts of 
some of the more caudal tracheal rings occurs in male CJangnla 
(tribe Mergini), but there are in that species only seven fen- 
estrae. Males and females of SarkiUiornis (Cairinini) have fen- 
estrae of this kind in the caudal part of the trachea: these 
fenestrae are fewer and less well developed in the females. 

The stiaicture of the syringeal region of the tracheae of 
males of the genera Agthija, Xetta, and Metopiana is ])eculiar 
to the grouj). From the standjioint of the structure of the male 
syrinx, UhoUonessa cleai-ly belongs in the tribe Aythyini. The 
syringes of males of the tribes Anatini and Cairinini have much 
in common structurally and differ significantly from those of 
Rhodonessa, Aijthija, Xetta, and Metopiana. 

Hiiiiieriis. ^Voolfenden (1959:184) has described a method 
of distinguishing ‘‘the humeri of the Anatinae from those of 
the Aythyinae [classification of Peters, 1981], based on certain 
chai-acters of the ])neumatic fossa .... In the Anatinae the 
fossa is dee})er and partially excavates the medial bar. The 
construction is such that the palmar sui'face of the bar is not 
com])letely visible. Furthei*more, the fossa usually ])ossesses 
many bony sti’uts. In the Aythyinae the pneumatic fossa is 
shallower, and the medial bar is essentially continuous with 
the shaft, exposing its palmar surface. Struts within the fossa 
are rare; in most cases the wall is solid.” 

Woolfenden found that the pneumatic fossa of Metopiana 
peposaca agrees “in all respects with those ot the Aiiatinae.” 
He says further that “this deviation fi'om what seems a reliable 
method of distinguishing the two subfamilies may be of ])hylo- 
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^entic significance, for Delacour and iMayi* (1045:25-26) 
consider M ctopiaua, along with Xetta rufiua and Aijtiiija 
crijthrophthalma, to ^constitute a bridge betAveen the ]*iver ducks 
and tlie more specialized ]>ocliards of tlie genus Apihya 

AV e liave examined the ]meuniatic fossa of the humenis of 
Anas plat ijrhijuchos, A. falvignla, A. falcata, A. poccllorh pacha, 
Apthpa m aril a, A. fuUgnla, A. fcr'wa, Mcto plana peposaea. 





Figure 2. Head of left luiincrus, aneonal view; a) RhiKlomaan mri/ojihi/l- 
Incva, 1)) .lifthifn m<tri}a, c) M iHjtosant, d) Mvrana avrrntor, 
and e) Haa.v plat i}rhjfuchoi<. Magnification x i.75. 

Rlwdouc.s.sa carpophpllacca. Histrionic an hist rloiiicas, Mcla- 
nitta fiisca, M. nigra, Soniatcria iiioUissima, Encephala alhcola, 
Mcrgiis serrator, M. merganser, and Ale sponsa. Using Wool- 
fenden’s criterion for classifying ])neuniatic fossae into "biythy- 
ine"’ ()]• ‘hinatine” types, we find the following: 

^^Anatine” pneumatic fossa: Anas, Metopiana, Rhodonessa, 
Mergiis, Aid\ (Figure 2.) 

‘^Aythyine’' ])neumatic fossa: Aijthipi, Encephala, Histrion- 
ic ns, Melanitta, Somateria. 
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The fact that Mcr(/iis has an “aiiatiiic'’ ])neumatic fossa 
su^’g’ests to us that this chai’acter has umlouhtedly arisen in- 
de})endently in three oi* more different ^'rou|)s (Mergiiii, Aythy- 
ini, Anatini). Delacour and Mayr (1945) have ])ointed out the 
close relatioiisliip between Biiccphala and Mergns; Humplirey 
(1955) lias shown that Mcrgiis ])robably evolved from a 
Bnccphala-\\kQ ancestor. IVe feel that the ^"aythyine” jnieunia- 
tic fossa of Biiccphala is evidence that the ‘‘anatine’" ])neumatic 
fossa of Mergns is a derived condition whicli in no way indicates 
relationshijis witli tlie tribe x\natini. Therefoi-e, the A/n/.v-like 
condition of the ]>neumatic fossa of Meto pinna does not neces- 
sarily indicate that this genus has any close affinity to the 
Anatini. In view of the foregoing, the "‘anatine'' condition of the 
})neuniatic fossa of Rhodoncssa cannot be used as evidence to 
clarify the relationshijis of this genus. 



Feel. The feet of the Pink-headed Duck have a numbei* of 
characters in common with those of Anas, e.g., lack of a lobe 
on the hallux, digits 111 and IV a])})roxiinately eipial in length 
or digit III slightly longer, digits relatively short compared 
to leno'th of humerus. However, there are some featui'es of the 
foot of Rhodoncssa which suggest that its I’esemblance to the 
feet of dabbling ducks is secondarily derived. 

The fact that the Pink-headed Duck, by its tracheal anatomy 
(d)viously a ])ochard, has feet like a dabbling duck ])romj)ted us 
to com})are the feet of dabbling ducks and ]H)chards. To this 
end we measured skeletal elements of the feet of the following 
species : 



Anas disc or s 6 
acuta 6 
qncrqucdnla $ 
” gibherif rons 6 
” c pan opt era 6 
'' rnhripcs 10 6 
A If th If a m aril a ^ 

” fnlignla 6 
nifroca 9 



Aifthpa collaris 6 
'' aincrica na 6 

” ferina 9 

valisincria 6 
affinis 8 6 

Metopiana pc po sac a ^ 

Xetta rnfina 

Rhodoncssa^ carifophifUacca 9 
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Mea'^urement^ of tlie^e '}3ecinien> are presented in Table 1 
which al'O include- mean-, -tandard deviation-, minima and 
maxima of the mea-urement- of -ample- of Anas rnhripes and 
Aijihija aifinis. 

A- i- apparent from examination of -pecimen- of dabblincr 
duck- (Anas) and jjochard- (Aythija). the-e two ^roup- of 
waterfowl differ in -ize of foot, the pochard- havincr relatively 
much lanrer feet than the dabbling duck-. I -in^ greate-t length 
of humeru- a- an index of general body -ize. the greate-t length 
of the tar-ometatar-u- and of each digit (minu- ungual }jha- 
lanx) wa- expre--ed a- a per cent of humeru- length. The-e 
ratio- are pre-ented in Table 2 where it can be -een that in 
every ca-e exce))t length of tar-ometatar-u- the ratio- of the 
element- of the foot of Rhodonessa are much -mailer than 
tho-e of Aijthya and fall among tho-e of the Anas group. The 
tar-oinetatar-u- of Rhodonessa i- relatively -omewhat -horter 
than that of any dabbling duck but rather long for a ])Ochard. 
although tbc-e of -ome pochard- (Aythya nyroca. A. vaVisi- 
neria, Metoplana ) are about the -ame relative length or -lightly 
longer. In common with the dabbling duck- and Rhodonessa, 
Metoplana ha- relatively -hort digit-; except for the hallux, 
the digit- of Xetfa rndna are al-o very -hoii:. The relative 
length of the tar-ometatar-u- of Xetta i- -hort like that of the 
more typical pochard-. 

Pc--ibly there i- a difference in the relative length- of the 
humeri of dabbling duck- and pochard- correlated with dif- 
ference- in the flying abilities of the two group-. Although we 
know of no way of te-ting for thi- po--ibility. we doubt that 
there i- enough of an adaptive diiterence in relative length of 
^he humeru- in the two group- to invalidate u-ing length of 
thi- element a- a mea-ure of body -ize and a- a mean- of com- 
paring the relative length^ of the element- of the foot. 

There i- a clear cut difference between the -pecie- of Anas 
and tho-e of Aythya in the relative length- of digit- III and 
IV. In Aythya (and Xetta rufina) digit H i- longer than digit 
III (-ee Table 3). In Anas digit III i- u-uallv longer but may 
be equal to or -lightly -horter than digit IV. In Anas rnhripes 
( -am])Ie of ten male-) digit IV i- u-ually -lightly -horter (up 
to 3.(5 per cent -horter) than digit III: in five out of ten -peci- 



Tabi.e 1 

Measiireincnts in (milliineters) of skeletal elements of feet of Xeffa rvfma, peposarn, lihodenc.^ma carophnUacea, 

and various sj)eeics of Anas and Aijthifa. One specinuai of each s))eeies measured except as indicated below. 

1. Mean and standard deviation of samples of 10 males, 0, Minimum. 

o Maximum. b Mean aiul standard deviation of samples of 8 males. 
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mens, elicit was about the same lengtli as oi* slightly longer 
(u]) to 1.4 ])er cent longer) than digit III. 

Rhodoncssa is .l/n/5-like in tins character: digit IV is 0.9 to 
2.1 ])er cent (tliree s])ecimens) shorter than digit III. 

We have com])ai’ed the relative lengtlis of the ])halanges of 
the feet of Rhodoucsscu Xetta, Metopiana, and the various 
sjiecies of Anas and Ai/tht/a using the ])roximal phalanx of 
digit III as tlie basis foi- the inti-amembi’al ])i*oportions. The 
relative lengtlis of the ]ihalanges of Rhodouessa as compared 
with those of the pochards and the dabbling ducks lead us to 
believe tliat the dabbling-duck-like foot of Rhodouessa has 
evolved from a typical ]iochard foot. Unfoi'tunately, lack of 
material makes it impossible to analyze the variability of the 
relative lengtlis of the ])halanges of Rhodouessa. We suspect, 
liowever, that tlie variability is of the same order of magnitude 
as found in a sanpile of eight Aijthpa ajjims. If this is true, we 
see no other ex])lanation for the peculiar ])halangeal ])ropor- 
tions of the foot of Rhodouessa than that they are the result 
of modification of an ancestral pochard-like foot. 

The relative length of the ])roxinial ]ihalanx of digit II of 
Rhodouessa is greater than the maximum found for Anas and 
well within the minimum range for Ajfihija. Allowing for 
variability, one could safely say that this element is on the 
lai’ge side for Anas or on the small side for Aythifa. The distal 
phalanx of digit II of Rhodouessa is relatively rather short 
for eitlier Anas or Aythya. In digit III of Rhodouessa the 
second ])halanx is relatively shorter than in any of the eight 
pochards studied and is slightly below the average of the six 
dabbling ducks. The distal ]ihalanx is relatively smaller than 
the smallest of Anas and much smaller than in Aythya. The 
hallux (digit I) of Rhodouessa is i-elatively longer than in Anas 
and among the shortei- of Aythya. (See Table 4.) 

In summai-y, tbe foot of Rhodouessa is J//<^/5-like in 1) the 
relative shortness of digits II, III and IV, 2) the absence of a 
lobe on the hallux and »3) the I’elative lengths of digits III and 
IV; it is more pochard-like (but ])erhaps intermediate) in 1) 
length of tarsometatarsus and 2) length of hallux. The 
intraineinbral ])ro])ortions of the foot of Rhodouessa suggest 
that the phalanges liave undergone in evolution a differential 



Li'ii^ths ot‘ dibits ami larsoinctatarsus cxjircsscd as ])cr ccMit of length of Imnierus. 

1. Mean and standard deviation of ratios from sani))le of 10 males. 

2. Maximum, 
d. Minimmn. 

I. Mean and standard deviation of ratios from sample of 8 males. 



13 



May 10, 10()2 The Pink-Headed Duck 



^ v; 

= 5 



: -j c i 
; t'- C'l 



+1 

: 

I =:■ 9 X 

' — — 



-1 r: 






+1 

If. 

‘-i lO 



+ 1 

9 9 



‘i- 1 ? 






+1 

; = ii 



+1 

- « X r? ?! i? 

5 

+1 

^2 "1 ;1 p y. B B B fr 



q 



-i 

+1 

5 5 ^ 2 2 5 5 5 3 

•-'T O 






'2 

+1 

X -O c^. 

cr — ci 



. Of ^ 

• r: ^ 

■ s 






2 

II 

~ 

— LC I f 






2 -.2 ; 




:: 



0;H V(.<J 9-fi S'OI- i’ll 6tM0l!l|All.loAJl!.) 

assauopon 

,Tit !»-H<- (CKt I'li- <-T-l P iiAifsod.Ml 

i?ui?idop)i\; 

I'Td (i Zij l*t:t oil ^ Ruijju 



14 



PosiiUa Yale reahodv Miiseiini 



Xo. ()1 






.sri 

fl= 

” a- 

-j "■& 

5 

= H 

- 

c: 

r: « = 

in ^ 'Z 

V^l 



- 

r 

c 1 

5=1 “ 

^ fcx = s 
.:: c ~ 3 

C« v: .3 



f‘ 

2 

3 



'B 



3 



3 

<^-1 3 
C 3 

3 



^ . 

3 

i: 

3 o 
3 



3 3 



?-s -5 



= 2 



‘U 

3 



X 

%-i 

3 

3 

; S 

: 



:c 1 



rr 



<2 5 y 
=« 

'"5 

c 2 ~ 

rA ^ ^ 

till 

£a= 3 .' 

^ -3 , 

■- C .3 

^ S 

S :=4 = 

.2 

S S x:: 

3 ^= 3 ^ 
^>J i; hh 






1 1 



^ “ 
%. ■ 
>» ■ 



1-0 '.3 3> »3 C5 X X '>3 -M Ci 

■ -* -o' '3‘ »3 *3‘ -3 »C X 



^ ^ ^ 

'MX'MXX^ — XX-T --^ 



I :.5 



5-i 25 3 V 'S- .5 *4 

2/2 .^E2H S.3 -•= 3- 

:= 33 >*o 5 t 3 £^? 



g 

3 zC 

t £ 



t ^ 

— C — 3 X 



3r 3 C t-; '^l 3 1-; c^ 



i- 



II nil 



5 t g x-Ft 

3 ^ :e 3 ^ ^ ^ 
33:i-'-^>. 333 

< 



Metupiana 

pe])()saea 



May 10 , 1902 



The rink-Heacled Duck 



15 



c 

i i 
1 = - 



= c 
2 

c. "H- 
~ S 

‘c S 

V- 

t ^ 

= 'Z 

-f* is 12 

I ^ 



b ■> 

s- " 
X 

^ •: 
= 4 



o 

c^i 



1 

2 

X 

"c 

I 

i 

I 

I 

1 

'c 



h- - = 

1 z B 

z = s 
X ~ - X r: 

=:--J s 

II 

S r-; ^ 

i: 

2 — * r: '^* 



t£ 

r 



^ - '^. X 1 C -. 
i-c Cl I- c '- vr 
— »C -T 1 C i-c — 



-. •-. -t ^ r; 

r: — Cl 1 C Cl c sc 1 C X Cl -i- O 

- 1 - — 1 C I-C i c IC 1C 1C 1C 1C 1C 1C ic 1C 



Cl 1C — c: 1-C Cl I" w 



^ 

ic ic ic »C 1 C IC ic I'c 



~ '^. -. 

— X — O — C: — X 

X I- X X X I' X t- 



** X I- cr. -c q - 
ic 5 ic ic -o »c '3 1 C 



q Cl -r q q q q q 

^ 3 3 ^ i- Ic 'S' -3 



q Cl q q q q q q 

-i 3 •* i-i sc 3 3 

I— t'- t'- l-» 



+1 

q 1 C q Cl q q q i 

t- 1 C t- l- X X — < c 

c:. ct c: Ct tc. o : 






q q q q q X Cj q q q 
ic 1 C 3 ic ic ^ 3 i c 



+1 

- q q X q ci q ci q q 

— Cl “ “ ~ 






•c ic »C S '2 Lc 3 ■'C tc 3 ic *c ic 



q q q q q q q q q ‘c 

r^xxxS^xxx 



Za ? 5 ? 5 5 5 

"c 3 3 * '3 'c '3 3 'nC '3 1 C ^ 



1 C 1 C o "C" -c- ^ q q q 

,t! aJ ?J d ?J $ n 



S S 



q q q Cl X q q q ci ic 

Cl w ** 1C '"C X 

t- I— t— I'- I'- t- 



t ^ 

x ‘C ^ 



5 ?i;? 5255 :::: 2:3 S s 

c c S: 5 o c 3 3 3 2 3 3 



Of ^ ~ 

D C ^ C Of O 




Of s ^ -s’ 
iC- X c 
‘ C' 

s 



/: 



1 () 



Posfilla Vale I’eabodv Museum 



Xo. ()1 



reduction, the more proximal ]dialanges being least affected 
and the distal phalanges most affected. This is most apparent 
in digit III but is suggested in digit II. Digit IV must have 
undergone the gi’eatest reduction of all from the ])resunied 
ancestral ])ochard condition of having been longer than digit 
III. Miller (1987:45) found in his studies of the feet of geese 
that ‘increase or decrease in toe length takes ])lace to a 
greater degree in digits two and four than in three, and in- 
crease or de(‘rease in ])halangeal length takes place to a greater 
degi*ee in distal (exclusive of ungual) than in ])roximal ])ha- 
la nges.” 



nEIlAVIOK AXl) KCOLOr.Y 

There has been little recorded about Uhodoficssa beyond the 
fact that it has always been observed unconmionl y. The Pink- 
headed Duck apj)ears to have been a solitary s])ecies, occurring 
as })airs in the bi*eeding season or small grouj^s in wintei’ (Hume 
and Marshall, 18S1, 8:17()) on isolated marshy ponds or 
swam])y lakes and not joining the large wintering concentra- 
tions of migrant watei’fowl. Delacour (195(i:198) notes that 
its behavior was much like that of dabbling ducks. The s})ecies 
nested in Ajiril in long grass (A ndropogon) or grass tufts 
sometimes away from the Avater. The eggs were white and 
uni([uely s])herieal (Finn, 1909:25) and the nests well-formed 
with no s])ecial lining. 

The male had a whizzy whistle like a Mallard but lower and 
weaker. The female had a low (juack. Finn (1909:86), however, 
speaks of the male’s call as (piite unlike that of any other duck, 
1‘esembling the syllables “wugh-ah.” 

Males when togethei* (in ca])tivity) Avere noted to display like 
Mallai’ds but moi’e simply. The head aa^s draAvn in betAveen the 
shoulders Avhile the head feathers Avere ])uff‘ed out. FolloAving 
this the neck Avas stretched u})Avards and the call uttered. IIoav- 
ever, as Delacour (195(>:198) has observed and described the 
dis])lay, it Avas so siin])le that it lacks any leal relationship 
to the display of a dabbling duck. It resembled equally Avell 
the sini])lest forms of aythyine display such as that of 
Metopiana for exani])le, lacking only the angulai’ ])osition of the 
bill ])()inted u])Avards at the climax of the neck-stretch. These 
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observations, in ca])tivity, may have been of birds iii.siifficiently 
stimulated to liave ])roduced a diagnostic dis})lay. 

Flight of Rhodoncssa is said to have been light and easy 
and the habits like those of a true surface-feeder (Finn, 1009: 
80). Ihun (1915 :2o) observed an individual dive ‘bis neatly 
and long as a ])ochard." Perching was ne^er obsei'ved. 

The Pink-headed Duck was a solitary, non-inigratory species 
which was local in distribution: the center of its restricted 
distribution was the Gangctic area of the ‘"terai"’ of northern 
Ifihar. Olie last recoid of its occurrence in nature was in 1985 
(C\ M. Inglis). Jerdon (in Hume and Marshall, 1881, 8:170) 
re])orts that the birds remained out in the center of the pond 
during the day and so j)resumably fed at night. Shillingford 
(in Hume and ^Marshall) reports that a gizzard contained 
water weeds and small shells. The duck was said not to have 
been a ])alatable sjiecies, indicating an animal diet. 

It is unfortunate that so little is known of the liabits and 
l:ehavior of the Pink-headed Duck. The lack of information is 
])articularly aggravating considering that this now extinct or 
nearly extinct species was at one time not uncommon in col- 
lections of European aviculturists where it dis])layed but never 
nested. All that can now' be said is that the anatomy and pro- 
})ortions of the foot of Hhodoncssd indicate feeding and loco- 
motor ada])tations very much like those of dabbling ducks. The 
s])arse behavioral information available provides some if not 
overwhelming supj)ort for this notion. 

niscxxssiox 

What sort of history of ecological changes can have ])ro- 
duced the Pink-headed Duck, a j)ochard with strikingly ana- 
tine modifications of the foot.^ The most likely sorts of environ- 
mental changes w oidd have involved a shift from the more 
typical pochard habitat, that is, a marine or inland sea littoral 
environment, to the ])resent one of mai’shv, fresh water ])onds. 
It ap]>ears that just such a change took ])lace in India during 
Tertiary times. 

The Xeogene ])ei*iod, characterized by a general regression 
in the middle Miocene, Ijrought an isolation of the eastern 
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Mediterranean into an inland sea. This eastern ^lediteri'anean 
]ji‘()vinee is described by Gigiioux (1955:554-5, 58T-8, fig. 114). 
Characteristically beginning with the upper Vindobonian or 
u})])er Sarinatian, the inland sea thus formed began to sliow 
isolated genera of invertebrates i-esponsive to decreased salinity 
with the out])ourings of large fi’esh watei* I’ivers. The eastern- 
most of these lacustrine basins is the Aral-Cas])ian which 
sti’ctched north to Samara and east far beyond the Aral Sea. 
This eastern basin escaped the reinvasion of the Mediterranean 
which occurred in the Quaternary with the opening of the 
Dai-danelles and the extinguishing of the Levantine and western 
Chis])ian faunas. 

'^Hie southern ])arts of this ai ea of tra])])ed inland sea in the 
southern Cas])ian and south of the newly risen Caucasus ]*e 
])resent part of the old Mesogean or dYthys Sea basin, con- 
tinuous through to the Indian Ocean and cut at the beginning 
of the Pliocene. 

Similarly in India, the Miocene system (Wadia, 1944:25()- 
275) shows a series of clays and sandstones whose characters 
suggest de]n)sition in an estuary or the hroad mouth of a river 
(Gaj Sei'ies in Sind). This shows a regi*ession of the sea border 
and its re])lacement by the wide basin of an estuary. A good 
example of tliis se(|uence is the Potwar trough which shows de- 
])osits of nummulitic form ovei' Mesozoic rocks, overlain by 
brackish-water sediments of A(juitanian and Burdigalian age 
(slower Oligocene and u})j)er Miocene) followed by the fluvia- 
tile and sub-aerial Siwalik strata. 

How fai* soiithwai’d the Siwalik system lies is unclear; much 
of it is probably buried under the recent alluvium of the Ganges. 
Siwalik birds ai-e interesting in that Phahicrocor(u\ Pclccamis, 
and Mergtis ai'e re])i’esented, genera found in India today, and 
characteristic of very large lakes oi* large I'iver systems. 

The Pleistocene system in India reveals evidences of glacia- 
tion in the form of moraines and ])olished and grooved rock 
at low altitudes in tlie Himalayas, and also the desiccation 
of the Tibetan lakes consecjuent on the disap])eai*ance com- 
))aratively recently of the glaciers of the ice age. 

The plains of India iiorth of tlie ])eninsula I’eveal another 
aspect of the Pleistocene in the Indo-Gangetic de]jression filled 
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with tliousand.s of feet of alluviiiin (^Vadia, 194*d, fig. 30). The 
])resent river .systems hear little relation to their ]>ast history 
even during historic times. Tliis is a vast area of wandering 
rivers and repeated alterations ot clays, sand and marls with 
recurring layers of })eat, lignite and some forest beds. Huge 
deltaic areas as iii Bengal covei’ paids of the former Bay of 
Bengal, or m the west, as in the Kaiin of Ivutch, remains ot 
hays of tiie Arabian Sea. 

All of this intervening plain exce[3t for occasional })i*o jections 
of older I’ocks must represent the remains of an inland sea, 
])erhaps formerly continuous with the Aral-Caspian basin of 
Pliocene times. The whole recent history ot this area would 
ap])ear to l)e one of shift from marine to brackish to lacustrine 
to I’iverine conditions. Following this has been the sustained 
recent desiccation of central India in historic times (Siilim Ali, 
1927:833-891). Seventeenth century records show the range 
of the great Indian rhinoceros for exam])le as occurring u]) to 
Peshawar and the foothills of the northwest in what is noAV a 
semi-desert area. 

In view of the above it seems very likely that certain animals 
ada])ted for life in or about large bodies of water if capable 
of the necessary evolutionary modifications, would have been 
able to adjust to this radical change in environment and continue 
to ]3ersist. Of the four endemic sjiecies of Indian bii'ds discussed 
by Bipley (19()1: xxiii) two are endemic Indian genera whose 
normal habitat is aquatic or semi-aquatic. One is the bristled 
grass warbler, Chaefornis, a bird of the Gangetic drainage 
system, local in habitat, found in moist grassy places. The 
other is the Pink-lieaded Duck, which has been found only in 
lakes or ])onds in the arc from Bihar to eastern Assam, al- 
though there are scattered records of nearly a hundred years 
ago indicating a wider distribution throughout the Indian 
])lains and s]iottily into the Peninsula. If this species indeed 
shows affinities with the estuarine diving ducks as we believe 
the anatomical evidence suggests, tlien it would aj)j)car to be 
descended from a form which was ]dastic enough to respond 
ada|)tively to long-term changes in the ecology of southern 
Asia. It evolved gradually into a fresh water surface feeding 
type of duck as the total water area diminished. Again, with the 
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disintegration of the Aral-Caspian, it beeanie isolated in tlie 
furthest reaches of tlie increasingly dessicated Gangetic s^^stem. 
The Pink-headed Duck ultimately became trap])ed, so to speak, 
in tlie eyironment to which it had become ada])ted and as a 
sedentary relict species aj)pears at present to hare yanished 
almost, if not comjdetely, from the scene. 

d'he eyolution of the Pink-headed Duck a})})ears to have been 
related to the major enyironmental changes which took place 
in India during Tertiary times. The princi})al occurrence in the 
liistory of tliis })eculiar genus was the develo])inent of dabbling- 
duck-like locomotor adaptations, at least so we infer fi'om the 
curious modifications of the foot. The trachea, ])lumage pat- 
tern and certain chai*acteristics of the foot leaye no doubt 
about the aythyine relationsJiij)s of Uhodonessa. 
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